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•  ACHIEVING  A  STRONG  INDUSTRIAL  BASE  (TO  PROVIDE  STABILITY  AND  FOSTER  COMPETITION). 
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JOINT  ACQUISITION  CONSIDERATIONS. 

EXTENT  OF  RESEARCH  AND  DEVELOPMENT  REQUIREMENTS  ($200  MILLION  IN  RDT  S  E 
FUNDS  AND  $1  BILLION  IN  PRODUCTION  FUNDS). 

SIGNIFICANT  CONGRESSIONAL  INTEREST. 
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EACH  MILITARY  DEPARTMENT  SECRETARY. 

HEAD  OF  EACH  DOD  COMPONENT. 
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A  LOGICAL  SEQUENCE  OF  ACTIVITIES  AND  DECISIONS  TRANSFORMING  AN  OPERATIONAL  NEED 
INTO  A  DESCRIPTION  OF  SYSTEM  PERFORMANCE  PARAMETERS  AND  A  PREFERRED  SYSTEM 
CONFIGURATION. 


CO 
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#  PART  III  --ENGINEERING  SPECIALTY  INTEGRATION. 


SYSTEM  ENGINEERING  MANAGEMENT  PLAN  (SEMP) 


A.  PART  I  -  TECHNICAL  PROGRAM  PLANNING  AND  CONTROL 

•  PROGRAM  ORGANIZATION^  PROCEDURES^  WORK  BREAKDOWN  STRUCTURE  (WBS)^ 

•  SPECIFICATION  TREE,  TASK  STATEMENTS,  SCHEDULES,  ETC. 

•  PROGRAM  RISK  ANALYSIS. 

•  SYSTEM  TEST  PLANNING. 

•  DECISION  AND  CONTROL  PROCESS. 

•  TECHNICAL  PERFORMANCE  MEASUREMENT  (TPM) . 

•  TECHNICAL  REVIEWS  (FORMAL  DESIGN  REVIEWS). 

•  DOCUMENTATION  CONTROL. 

•  supplier/subcontractor  REVIEW  AND  CONTROL. 

B.  PART  II  -  SYSTEM  ENGINEERING  PROCESS 

•  SYSTEM  OPERATIONAL  REQUIREMENTS  AND  MAINTENANCE  CONCEPT  (MISSION 

•  REQUIREMENTS  ANALYSIS). 

•  FUNCTIONAL  ANALYSIS. 

•  ALLOCATION  OF  REQUIREMENTS. 

•  SYSTEM  SYNTHESIS. 

•  SYSTEM  ANALYSIS  AND  TRADE-OFFS. 

•  SYSTEM  DESIGN. 

•  SYSTEM  TEST  AND  EVALUATION. 

C.  PART  III  -  ENGINEERING  SPECIALTY  INTEGRATION 

THE  INTEGRATION  AND  COORDINATION  OF  PROGRAM  EFFORTS  FOR  THE 
ENGINEERING  SPECIALTY  AREAS:  RELIABILITY,  MAINTAINABILITY,  HUMAN 
FACTORS,  SAFETY,  LOGISTIC  SUPPORT  VALUE  ENGINEERING,  SURVIVABILITY, 
RANSPORTABILITY,  PRODUCIBILITY,  AND  OTHERS, 

OBJECTIVE  -  TOTAL  INTEGRATED  ENGINEERING  EFFORT, 
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PRELIMINARY  SYSTEM  DESIGN  (ADV  ANCE  DEVELOPMENT) 


I  » 

Z  o 
C  -c 

I  30 
I 

IhI 

“  «  5 


a.  w  .2 

M*  «i  ct 

N  .S  .Si 


lip  ^ 

i  5  5  E  i-5  — 

a  5  ^  2  9  -8  a 

K  ten  cj  5  5 
££ S^Sy  o 


S'-S 

is  •  a 
^ 

^  “  M  M 

:|is| 

£  a? 


ir  e  £  e  « 

^  ^  c  s  3 

2  «•  o.  w  5  ^ 

««  50  E  s  _  2  . 

£>  «  E  S  E  S-  “■  * 

S  "o  £  2,  2  a  8 
5  8  5.  ?  ^  §  g 

S  2  w5  at  o  > 

U,  — ;  ri  <  I 


z 

z  o 

^§3 

f5  o  Q^ 

-  8 


a  o  2 

«■ 

^  M  Cl 

iu  I  § 

U  11 

Vi  m  Z  ^ 


« 

H- 

S 

20 

“Si 

V 

> 

0  £ 

e 

M 

5= 

< 

t 

0 

0 

t 

0 

^  UJ 

— 

0 

w 

U 

I  c 

a  0 

w  ‘z 

a 

¥t 

e 

Zui 

5  “ 

M  2 

,0 

w  u> 

<  3 
E  ? 

5 

C 

e 

>a 

t#  OJ 
^  _ 

0 

cioz 

< 

>*  c 

Vi  n 

£ 

Z 

*> 

< 

• 

• 

::  i  I 
8i  ^  ll  I 

«S  A  M  ^  *  O 

,2  ^c2  I 


:  &£ 

c  a  e 

l<^l 

&  Cl  «> 

o  r  .3 

1  a  §• 


S.i 

ill  la 

£  M  2  iS 


s  *a  ts  V* 

>;  >»  jsj 
O  O  U)  o 

•  •  •  - 

fw  -Tf  -^ .  ™  .Ty-:- 


UPDATE 

SYSTEM 

CHARACTERISTICS 
AND  DATA 


NEED  DETERMINATION 


GO 


UJ 

a 


CO 

oo 


PQ 

< 

Q- 

<c 

<-> 


oo 

oo 


oo 

oe: 

UJ 


Q- 

OP 

OJ 

oo 

UJ 

Q 


OP 

PQ 


OO 


LU  O 
OO 

<c 

PQ  UJ 

O  Q- 

SI  <  = 

UJ  2:  oo 

I —  ^  OP 

00  O  UJ 
>•  U-  z 
00  OP  3C 
UJ  o 
CL. 

^  UJ 

o  *— 

I— I  00 
<C  00  00 
00  UJ 

•—  C-) 

OP  z:  X 
o  UJ 


o  <  00 

UJ  =  h- 
UJ  c?  z 
Z  UJ  UJ 


UJ 


CO  UJ  UJ 
i—  O  I— 
X  w  <c 


C3 

UJ 

PO 

<c 


UJ 


Q  00 
UJ  00 
h—  UJ 

OJ  00  z 
z  <c  ^ 

UJ  CJ  CO 
•—  UJ  <c  <-> 
OJ  OP  UJ  h- 
M  o  OP  UJ 


«  o 


Q 

z 

<x: 


<C  UJ  00 
h-  I— 
00  00 
z  o 
O  00  OJ 


LU 

21 

rH 

»— 

« 

CO 

0 

UJ 

0 

UJ 

0 

0 

LO 

F— 

0 

>- 

CD 

PQ 

— 1 

0 

0 

LU 

00 

0 

H- 

h— 

<c 

00 

UJ 

•  • 

0 

> 

UJ 

LU 

LU 

CJ 

0 

PQ 

<c 

0 

LU 

OP 

OP 

CP 

O- 

LU 

0 

0 

LU 

LU 

LU 

OP 

§ 

o 


*  o 

LU 

>- 


OP 

Q- 


<C 

o. 

<c 

OJ 

UJ 


UJ 

—1 

I 


5 

UJ 

OP 


i 

PO  I— 


z  m 

CD  <c 
<C  Q- 


UJ  I— 

z  00 

UJ  >- 
CD  00 


00 

^  00 
“3  O 


<c 

LU 

>- 

h— 

OP 

OP 

1— 

OP 

PQ 

00 

<C 

CD 

— % 

LU 

LU 

1— 

a 

PQ 

CJ 

00 

LU 

•  • 

LU 

.U 

OP 

UJ 

OP 

<c 

LU 

12 

0 

PQ 

cu 

0 

CU 

<c 

LU 

CO 

LU 

1— 

CJ 

LU 

21 

CU 

OP 

OP 

LU 

0 

LU 

OP 

cu 

PQ 

<c 

Q. 

LU 

2P 

LU 

jg? 

K— 

0 

H“ 

>- 

00 

00 

h— 

00 

LU 

<• 

>- 

00 

H— 

>— 

0 

00 

00 

00 

CU 

00 

\ 

>- 

ZD 

OP 

CJ 

00 

LU 

>- 

CD 

0 

LU 

1— 

CU 

OP 

LU 

CD 

<c 

<C 

<s: 

0 

CJ 

_1 

LU 

•— « 

a 

oz 

PQ 

LU 

OP 

OP 

s  § 


^  C? 


00  CJ 


o 

h— 

<C 


CJ 

o 

CO 


O- 

00 


PO 

I— 
o 

— J 
< 

00  5 


19 


MAJOR  SYSTEM  ACQUISITIONS/  MARCH  1982). 
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HOW  WILL  THE  SYSTEM  BE  USED 
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BEARING  TOLERANCE  MUST  NOT  EXCEED  ±2.0  DEGREES. 
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OPERATIONAL  REQUIREMENTS  --  GEOGRAPHICAL  DEPLOYMENT 
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'YSTEn  "X  Y  2"  OPERATIONAL  REP  'RENENTS  -  GEOGRAPHICAL  DEPLOYMENT 
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SYSTEM  LIFE  CYCLE  -  YEARS 


MAINTENANCE  CONCEPT  AND  LOGISTIC  SUPPORT  REQUIREMENTS  EVOLVE  FROM 
OPERATIONAL  REQUIREMENTS.  AND  INCLUDE  COVERAGE  OF: 
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FUNCTIONAL  ANALYSIS  :  THE  PROCESS  OF  TRANSLATING  SYSTEM  OPERATIONAL  AND  SUPPORT 
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THE  EXPENDITURE  OF  RESOURCES. 


SYSTEM  FUNCTIONAL  INDENTURE  LEVELS 


INDENTURE  LEVELS  OF  OPERATING  FUNCTIONS 


FIRST  level;  involves 
THE  LOGICAL  GROSS 
DIVISION  OF  ACTIVITIES 
INTO  MISSION  PHASES 
PERFORMED  DURING 
THE  TOTAL  MISSION. 


I 

I 

♦ 

TAKE-OFF 


SECOND  level:  involves 

COMPLETE 

RECEIVE 

APPLY 

STEER 

ALL  MAJOR  OPERATING 

PRFLIGHT 

FLIGHT 

POWER 

AIRPLANE 

FUNCTIONS  TO  BE 

CHECKS 

CLEARANCE 

PERFORMED  WITHIN  EACH 
MISSION  PHASE. 


♦ 

STEER 


TASKS  THAT  MUST  BE 
PERFORMED  TO 
SUCCESSFULLY  ACHIEVE 
EACH  SUBFUNCTION 
WITHIN  EACH  MISSION 
PHASE. 


THIRD  LEVEL:  INVOLVES 

WHEEL 

RUDDER 

1 

THE  MOST  DETAILED 

CONTROL 

FLAP 

CONTROLS 


1.  MAINTAIN  NOSE  WHEEL  ±0.1  DEGREES 
DURING  TAKE-OFF. 

2.  PULL  ON  WHEEL  SHALL  NOT  EXCEED 
50  POUNDS. 


INDENTURE  LEVELS  OF  OPERATING  FUNCTIONS 


LEVEL  I  —  GROSS  DIVISION  OF  ACTIVITIES 


DESIGN 

AND 

DEVELOP 

MANUFACTURE 

AND  TEST 
ITEM  "a" 

TRANSPORT 
ITEM  "a"  to 
OPERATIONAL 

INTRODUCE 

ITEM  "a" 
INTO  THE 

ITEM  "a" 

SITE 

INVENTORY 

♦ 


TRANSPORT 

LEVEL  II  —  MAJOR  SUBDIVISIONS 


PACKAGE 

LOAD 

DRIVE 

UNLOAD 

ITEM  "A" 

w 

ITEM  "a" 

TRUCK 

ITEM  "a" 

FOR 

ON 

ON 

FROM 

SHIPMANT 

TRUCK 

OPERATIONAL 

TRUCK 

SITE 

LOAD  ITEM  "a" 


LEVEL  III  —  SPECIFIC  PARTICLES  WITH  IDENTIFIABLE  CHARACTERISTICS 


MOVE  ITEM  "a" 

■ 

LIFT  ITEM  "a" 

% 

PLACE  ITEM  "a" 

FROM 

■ 

VERTICALLY 

ON  FLATBED 

POINT  "X" 

■ 

4  FEET 

y 

OF  TRUCK 
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STOCK 
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THE  FUNCTIONAL  APPROACH  HELPS  TO  ASSURE; 
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FUNCTIONAL  ANALYSIS  IS  A  LOGICAL  AND  SYSTEMATIC  APPROACH  TO  SYSTEM  DESIGN 
AND  DEVELOPMENT, 


THE  DISTRIBUTION.  ALLOTMENT.  OR  APPORTIONMENT  OF  TOP-LEVEL  SYSTEM 
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SYSTEM  /  SUBSYSTEM  SPECIFICATIONS. 
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DETECTOR 
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THE  PROBABILITY  OF  SPARES  AVAILABILITY  AT  THE  ORGANIZATIONAL  LEVEL  OF 
MAINIENANCE  SHALL  BE  AT  LEAST  901. 
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AN  EFFECTIVE  AND  EFFICIENT  MANNER. 
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Feedback  And  Corrective  Action  Loop 
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DISCARD  AT  DETAILED  REPAIR  POOR  GOOD 

FAILURE 


COST  OF  LOST  TIME  TOTAL  COST  OF  MAINTENANCE 

DUE  TO  FAILURES  AND  LOST  TIME 


s^vnoQ  -  isoo 
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MAINTENANCE  POLICY  COST 
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Low^ - level  of  maintenance - ►high 


SHvnoa  --  isoD  wiox 
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REPLACEMENT  LEVEL  DURING  MAI 
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TOTAL  REPLACEMEOTS  IN  THE  LIFE  CYCLE 
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DESIGN  CONSIDERATIONS 


#  SYSTEM/EQUIPMEOT  DESIGN  FEATURES 

a.  Accessibility 

b.  Functional  packaging  -  modularization,  inter¬ 
changeability,  optimum  design  for  discard-at- 
failure 

c.  Standardization  -  selection  of  components 

d.  Rapid  and  positive  test  (built-in  test  equip- 
ment/extemal  test  equipment) 

e.  Mobility  (transportation  and  handling) 

f.  Adequate  panel  displays,  controls  and  label¬ 
ing 

g.  Minimum  design  complexity 

h.  Safety  of  personnel  and  equipment 

i.  Producibility 


SYSTEM  SUPPORT 

LOGISTIC  SUPPORT  SUBSYSTEM 
WITH  PRIME  EQUIPMENT  DESIGN,  SOFnW\RE,  ETC. ,  THROUGH 
DETERMINATION  OF  THE  PROPER  TYPE  AND  QUANTITY  OF 

oUtFUi\l , 


SPARE/REPAIR  PARTS 


a. 


b. 


Type  of  spares --functional  packaging,  modularization, 
mounting,  diagnostic  aids  (depth  and  thoroughness  of 
testj,  standardization,  interaction  effects. 

replacements  (critical 
overhaul,  calibration),  unscheduled 
(primary  failures/MTBF,  dependent  failures, 
Si  ^  defects,  suspected  failures,  operator  and  mainte 
nance  induced  failures). 


64 


DESIGN  CONSIDERATIONS 


#  SUPPORT  EQUIPMENT  REQUIRENENTS  -  DEPENDENT  ON; 

a.  Parameters-operational  modes  tested,  critical  parameters, 
FMEA. 

b.  Depth  of  testing- related  to  functional  packaging,  modular 
ization,  placement  of  test  points. 

c.  Frequency  of  testing- indicated  by  NfTB  factor. 

d.  Duration  of  testing-based  on  MDT  requirements,  use  of 
automatic  versus  manxial  test,  built-in  versus  external 
test. 

e.  Environmental  conditions, 

%  PERSONNEL  AND  TRAINING  REQUIREMENTS  -  BASED  ON: 

a.  Operator  and  maintenance  tasks-task  duration,  scheduling, 
and  complexity. 

b.  Training-personnel  needs  versus  available  personnel. 

c.  Training  equipment  and  data. 

#  FACILITY  REQUIREMEVrS  -  BASED  ON: 

a.  Maintenance  tasks  (dexterity  required  for  task  accomplish 
ment,  accuracy  of  testing/calibration,  repetition  of  test 
ing,  variety  of  testing). 

b.  Personnel  safety  (size  and  weight  of  test  item,  other 
hazards) . 

I 

c.  Storage  requirements  (inventory  requirements). 

•  FACILITIES  SI-KDULD  PROVIDE  PROPER  ENVIRONMENTAL  CONDITIONS 

(ILLUMINATION,  NOISE  LEVEL,  TEMPERATURE  AND  HUMIDITY,  CLEAN 

ABDSPUERE,  El’C.) 

•  TEGINTCAL  IIYI'A  -  SOJPE  AND  CONTENT 
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CONCEPTUAL  I  PRELIMINARY  I  DETAIL  DESIGN  PRODUCTION  AND/OR  I  SYSTEM  USE  AND 

DESIGN  I  SYSTEM  DESIGN  I  (FULL-SCALE  DEVELOPMENT)  CONSTRUCTION  I  LOGISTIC  SUPPORT 


69 


70 


MATERIAL  SPECIFICATIONS 
(TYPE  "E") 


TYPES  OF  SPECIFICATIONS  AND  APPLICATIONS 


i 


DESCRIPTION  OF  SPECIFICATION  CONTENT 

TECHNICAL  AND  MISSION  REQUIREMENTS  FOR  SYSTEM; 
ALLOCATIED  REQUIREMENTS  FOR  FUNCTIONAL  AREAS; 
DEFINITION  OF  INTERFACES  BETWEEN/ AMONG  FUNCTIONAL 
AREAS.  (maintained  THROUGHOUT  CONCEPT  EXPLORATION 
PHASE) . 

REQUIREMENTS  FOR  ENGINEERING  DEVELOPMENT  AND 

DESIGN  OF  A  PRODUCT;  DETAILED  PERFORMANCE 
CHARACTERISTICS;  PHYSICAL  CHARACTERISTICS; 
RELIABILITY  AND  MAINTAINABILITY  REQUIREMENTS; 

SAFETY  AND  HUMAN  ENGINEERING  REQUIREMENTS; 

LOGISTICS  AND  QUALITY  ASSURANCE  REQUIREMENTS; 

AND  SO  ON. 

APPLICABLE  TO  ANY  ITEM  .BELOW  SYSTEM  LEVEL/  AND 

MAY  BE  ORIENTED  TOWARD  PROCUREMENT  OF  A  PROUDCT 
THROUGH  SPECIFICATION  OF  PRIMARY  FUNCTION 

(performance)  requirments  or  primary  fabrication 
(detailed  design)  requirements. 

APPLICABLE  TO  A  SERVICE  WHICH  IS  PERFORMED  ON  A 
PRODUCT  OR  MATERIAL. 

APPLICABLE  TO  A  RAW  MATERIAL/  MEXTURES/  OR  SEMI* 
FABRICATED  MATERIAL  WHICH  ARE  USED  IN  THE 

FABRICATION  OF  A  PRODUCT. 
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REFERENCE:  MIL-STD-')90,  MILITARY  STANDARD,  SPECIFICATION  PRACTICES. 
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SYSTEM  ENGINEERING 
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•  QUALITY  ASSURANCE  (MIL-Q-9858) 

•  OTHER  ENGINEERING  AND 
RELATED  DISCIPLINES 
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A.  SYSTEM  LEVEL  REQUIREMENTS 

0  System  Operating  Requirements 

•  System  Maintenance  Concept 

•  Allocation  Of  Requirements 

B.  DETAIL  DESIGN  REQUIREMENTS 

0  Reliability  Analysis  (Block  Diagrams  And  Math  Models). 
0  Component  Part  Selection  And  Application 
0  Component  Part  Derating 
0  Redundancy  In  Design 
0  Stress  -  Strength  Analysis 
0  Failure  Mode  And  Effects  Analysis  (FMEA) 

0. Critical  Useful  Life  Analysis 
0  Sneak  Circuit  Analysis 

0  Effects  Of  Storage^  Packaging^  Transportation^  Handling 
And  Maintenance 

0  Reliability  Prediction 

C.  RELIABILITY  DESIGN  REVIEW 

D.  TESTING  REQUIREMENTS 

0  Reliability  Qualification  Testing 
0  Reliability  Acceptance  Testing 

•  Life/Longevity  Testing 

E.  QUALITY  ASSURANCE  PROVISIONS 

F.  DATA  COLLECTION.  ANALYSIS.  AND  CORRECTIVE  ACTION 
0  Data  Collection 

0  Failure  Analysis  and  Corrective  Action 
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I  MAINTAINABILITY  IN  SYSTEM /EQUIPMENT  DESIGN  | 

A.  SYSTEM  LEVEL  REQUIREMENTS  .  •  . 

•  system  Operating  Requirements 

•  System  Maintenance  Concept 

•  Allocation  Of  Requirements 

B.  DETAIL  DESIGN  REQUIREMENTS 

•Maintainability  Analysis  (Reliability-Maintainability  Trade-Offs> 
Level  Of  Repair  Analysis^  Etc.) 

•Design  Characteristics  -  Accessibility^  Diagnostic  Provisions^ 
Mounting  Provisions^  Standard izati on >  Handling^  Safety^  Etc. 

•Maintainability  Prediction 

Maintenance  Engineering  Analysis 

C.  MAINTAINABILITY  DESIGN  REVIEW 

D.  MAINTAINABILITY  DEMONSTRATION  REQUIREMENTS 

E.  QUALITY  ASSURANCE  PROVISIONS 

F.  DATA  COLLECTION.  ANALYSIS.  AND  CORRECTIVE  ACTION 

•Data  Collection 

•Failure  Analysis  And  Corrective  Action 
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HUMAN  FACTORS  IN  SYSTEM  /  EQUIPMENT  DESIGN 


A.  SYSTEM  LEVEL  REQUIREMENTS 

•  system  operating  requirements 

•  SYSTEM  MAINTENANCE  CONCEPT 

•  ALLOCATION  OF  REQUIREMENTS 

B.  DETAIL  DESIGN  REQUIREMENTS 

•  HUMAN  FACTORS  ANALYSIS 

•  operational  sequence  diagrams 

•  detail  task  analysis  (operator) 

•  ERROR  ANALYSIS 

•  SAFETY  ANALYSIS 

•  DESIGN  CHARACTER  I  ST  I CS 

1.  ANTHROPOMETRIC  FACTORS 

2.  HUMAN  SENSORY  FACTORS 

3.  PHYSIOLOGICAL  FACTORS 

4.  PSYCHOLOGICAL  FACTORS 

% 

C.  PERSONNEL  AND  TRAINING  REQUIREMENTS 

•  PERSONNEL  QUANTITIES  AND  SKILL  LEVELS 

•  TRAINING  REQUIREMENTS 

•  TRAINING  facility/equipment  REQUIREMENTS 

D.  HUMAN  FACTORS  DESIGN  REVIEW 

E.  TEST  AND  EVALUATION  REQUIREMENTS 
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NECESSARY  TO  ESTABLISH  OPTIMAL  LOGISTIC  SUPPORT  REQUIREMENTS  FOR  THE  ACQUISITION 
AND/OR  OPERATIONAL  PHASES  OF  A  PROGRAM, 


#  DEFINITIOH  -  A  MANAGEMENT  FUNCTION  THAT  PROVIDES  THE  INITIAL  PLANNING,  FUNDING, 
AND  CONTROLS  WHICH  HELP  TO  ASSURE  THAT  THE  ULTIMATE  CONSUMER  WILL  RECEIVE  A 
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•  APPLICATION  --  LIFE  CYCLE  APPROACH 
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10.  RETIREMENT  PLAN. 

11.  MANAGEMENT  PLAN 


AN  ITERATIVE  ANALYTICAL  PROCESS  BY  WHICH  THE  LOGISTIC  SUPPORT 
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ANALYSIS,  LIFE  CYCLE  COST  ANALYSIS,  AND  LOGISTICS  MODELING. 
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PRODUCTION  OPERATION  -  lUNCTIONAL  FLOW 
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HISH  MAINTCNANCr  COiT  AREA 
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MAINTENANCE  TASK  ANALYSIS 
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•  PROGRAM  REVIEW  AND  EVALUATION. 


WORK  BREAKDOWN 
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REFERENCE:  MIL-STD-881A,  MILITARY  STANDARD,  WORK  BREAKDOWN  STRUCTURE  FOR  DEFENSE 
MATERIEL  ITEMS,  APRIL  1972. 


WORK  BREAKDOWN  STRUCTURE  (WBS)  -  AIRCRAFT  SYSTEIl 


LEVEL  I 

LEVEL  2 

LEVEL  3 

AIRCRAFT 

SYSTEM 

AIR  VEHICLE 

AIRFRAME;  PROPULSION  UNIT,,  COMMUNICATIONS; 
NAVIGATION  AND  GUIDANCE;  FIRE  CONTROL; 
PENETRATION  AIDS,,  RECONNAISSANCE 

EQUIPMENT;  FLIGHT  CONTROL;  CENTRAL 
INTEGRATED  CHECKOUT;  ANTISUBMARINE 

WARFARE;  AUXILIARY  ELECTRONICS; 

ARMAMENT;  WEAPONS  DELIVERY. 

TRAINING 

EQUIPMENT;  SERVICES;  FACILITIES 

PECULIAR 

SUPPORT 

EQUIPMENT 

ORGANIZATIONAL;  INTERMEDIATE; 

DEPOT 

SYSTEM  TEST 

AND 

EVALUATION 

DEVELOPMENT  TEST  AND  EVALUATION; 

OPERATIONAL  TEST  AND  EVALUATION; 

MOCKUPS;  TEST  AND  EVALUATION  SUPPORT; 

TEST  FACILITIES. 

system/project 

SYSTEM  ENGINEERING;  PROJECT  MANAGEMENT 

DATA 

TECHNICAL  PUBLICATIONS;  ENGINEERING 

DATA;  MANAGEMENT  DATA;  SUPPORT  DATA; 

DATA  DEPOSITORY. 

operational/ 

site 

activation 

CONTRACTOR  TECHNICAL  SUPPORT;  SITE 
CONSTRUCTION;  SITE/sHIP/vEHICLE 

CONVERSION. 

common  support 

EQUIPMENT 

ORGANIZATIONAL;  INTERMEDIATE;  DEPOT 

INDUSTRIAL 

FACILITIES 

CONSTRUCT  I ON/CONVERS I ON/EXPANS I  ON; 

EQUIPMENT  ACQUISITION  OR  MODERNIZATION; 
MAINTENANCE 

INITIAL  SPARES 
AND  INITIAL 
REPAIR  PARTS 

system/subsystem/component  SPARES 

AND  REPAIR  PARTS. 

REFERENCE:  NIL-STD-831A,  MILITARY  STANDARD.  WORK  BREAKDOWN  STRUCTURES 
FOR  DEFENSE  MATERIEL  ITEMS,  APRIL  1975.  94 
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SELECTION  OF  PARAMETCRS  (KEY  POINTS) 


The  identification  of  all  technical  performance  parameters 
is  a  product  of  the  System  Engineering  process,  where  the 
technical  performance  requirements  are  contained  within 
System  Element  Specifications  and/or  Contract  Item  Specifi¬ 
cations.  The  selection  of  parameters  to  be  tracked  and 
reported  is  a  functioiTof  the  TPM  effort.  Parameters  are 
normally  selected  for  one  of  the  following  reasons: 

Contractually  Required 

Mission  Critical 

State-of-art  Critical 

Incentive  Related 

Selection  of  these  parameters  is  a  responsibility  assigned 
to  the  contractor;  approval  of  the  selection  is  a  function 
retained  by  the  customer.  It  seems  apparent  that  a  negotiated 
position  must  be  reached  on  the  selected  listing,  since  there 
is  a  tendency  for  the  contractor  to  desire  a  lesser  number 
of  reporting  parameters,  where  the  customer  tends  to  go  to 
a  greater  number. 

Using  the  Program  Work  Breakdown  Structure  numbering  system, 
each  parameter  tracked  or  reported  is  identified  to  elements 
of  the  WBS.  A  potential  problem  exists  here  in  that  there 
is  a  pyramid  effect  in  successively  lower  levels  of  para¬ 
meter  structure  breakout.  Where  reported  parameters  may  be 
increased  twofold,  tracked  parameters  may  increase  6  or  8 
times.  There  should  be  a  strong  emphasis  on  obtaining  a 
sound  rationale  used  to  select  the  optimum  number  of  reported 
parameters  on  a  particular  program  since  the  cost  of  doing 
TPM  is  closely  associated  with  the  number  of  parameters 
tracked  and  reported. 
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TPM  ILLUSTRATION 


THE  ENGINEERING  MANAGEMENT  PROCEUDURE  THAT  INCLUDES: 
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COMPLEMENTARY  FUNCTION  TO  SYSTEMS  ENGINEERING. 


APPROVE  X  CANCEL 
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THE  OBJECTIVE  IS  DISCIPLINE-ORIENTED  OR  PROCESS-ORIENTED-NOT  TO  IMPOSE 
ADDITIONAL  REQUIREMENTS  OR  MORE  WORK. 


